W o r l d o f R e p r o d u c t i v e B i o l o g y Pathway to Sperm Maturity
Charlotte Schubert, Ph.D., Science Writer A study of mammalian sperm dissects some of the key signals that promote maturation of sperm in their final stages of development in the epididymis. The findings highlight a major role for Wnt signaling through an unusual transcriptionindependent pathway [1] .
In order to mature, spermatozoa must transit through the epididymis, which in humans is a six-meter-long tubule coiled up against the testis. Over several days, the cells transform from non-motile, vibrating spermatozoa to sleek, fast-moving sperm. Spermatozoa also undergo changes in protein composition and subcellular localization necessary for fertility-some of these changes are thought to underlie acquisition of the ability to bind to the zona pellucida and egg. Although sperm maturation in the epididymis is potentially a prime target for experimental male contraceptives, very little is known about it.
In the new study, Stefan Koch et al. took a close look at Wnt signaling during this process. Canonical Wnt signaling results in transcriptional changes known to mediate a host of developmental events. But recent studies have suggested that Wnt signaling also can have post-transcriptional effects, particularly in mitotic cells which are transcriptionally quiescent-regulating events such as chromosomal segregation, protein translation, and cell growth. Spermatozoa in the epididymis are transcriptionally silent, providing a model system to dissect such alternative Wnt signaling pathways.
Koch et al. report that the epididymis releases Wnts that signal to spermatozoa via the Wnt-responsive kinase GSK-3. These signals mediate at least three activities necessary for sperm maturation: 1) activation of sperm motility via inhibition of a specific factor (PP1); 2) inhibition of protein degradation through the regulation of ubiquitination; and 3) polymerization of Septin 4, a process that may control a molecular gate to restrict diffusion of molecules throughout the sperm tail.
Most of these findings were in mice, including mice genetically deficient in a Wnt signaling factor that is restricted largely to germ cells (cyclin Y-like 1). But the researchers also found evidence that a similar pathway may operate in bulls and in humans.
